Maternal stress increases fetal brain and neonatal cerebral cortex 5-hydroxytryptamine synthesis in rats: a possible mechanism by which stress influences brain development.
Previous studies have shown that maternal stress modifies 5-hydroxytryptamine (5-HT) receptor binding in several brain regions of the adult offspring and alters the intensity of the behavioral responses to 5-HT receptor agonists. We now report that the same stress, crowding combined with daily saline injections during the final week of pregnancy, elevates maternal plasma free tryptophan level without significantly affecting total tryptophan. The increased maternal plasma tryptophan was associated with significantly increased fetal brain levels of tryptophan, 5-HT and 5-hydroxyindoleacetic acid. These increases were maintained after birth until at least postnatal day 10. Since 5-HT is recognised as having a role in the control of neuron development during the perinatal period, we suggest that the stress-induced increase in fetal brain 5-HT synthesis may play a part in the mechanisms by which prenatal stress alters adult behavior.